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(57) ABSTRACT 

A Silver halide photographic light-Sensitive material includ 
ing a Support and at least one light-sensitive layer formed on 
the Support, wherein at least one of the light-Sensitive layers 
contains at least one of the couplers represented by the 
following formula (I): 

(I) 

wherein Z represents an atomic group that comprises a 
carbon atom and/or a nitrogen atom which, together with 
N-C=C, form a 5- or 6-member aromatic ring; R repre 
Sents a Substituent, and when there are a plurality of R, the 
R can be same or different, and may be coupled to each other 
So as to form a fused ring, m represents an integer of from 
1 to 4, and X represents a carbonyl group, a methylene 
group, or a >C=N-Rn group wherein Rn represents a 
Substituent The Silver halide photographic light-sensitive 
material, which has excellent color reproducibility and 
Sharpness and has good color image light-fastness, can be 
obtained by including therein a coupler which can provide a 
dye which has excellent hues and Storage Stability of an 
image, and whose molar extinction coefficient is high. Also, 
a method of preparing an azo dye by a coupling reaction of 
a compound represented by formula (I) and an oxidized 
p-phenylenediamine derivative is disclosed. 

6 Claims, No Drawings 
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SILVER HALDE PHOTOGRAPHIC LIGHT 
SENSITIVE MATERIAL 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to a Silver halide photo 

graphic light-sensitive material containing therein a coupler 
which forms a heterocyclic azo dye by a coupling reaction 
of the coupler and an oxidized developing agent. Further, the 
present invention relates to a method of preparing a hetero 
cyclic azo dye which can be prepared by this coupling 
reaction, and to a heterocyclic compound which provides the 
dye. 

2. Description of the Related Art 
In a Silver halide photographic light-sensitive material 

(referred to as a "light-sensitive material” in Some cases, 
hereinafter) using a Subtractive color process, a color image 
is formed by dyes of the three primary colors, i.e., yellow, 
magenta, and cyan. In color photography using an existing 
p-phenylene diamine-based color-developing agent, a 
B-acylacetanilide-based compound is used as the yellow 
coupler. However, hues of the yellow dye obtained from 
these couplers become reddish, thus making it difficult to 
obtain yellow hues of high purity. Further, there have been 
problems in that, Since the molar extinction coefficient of the 
dye is Small, a large amount of coupler or Silver halide must 
be used in order to obtain a desired density of the formed 
color and the film thickness of the light-sensitive material 
thus becomes larger, and Sharpness of the obtained color 
image thereby deteriorates. Moreover, Since this dye has a 
tendency to decompose under high temperature and/or high 
humidity, there are problems in image Storage Stability after 
the light-sensitive material has been Subjected to developing 
processing. Accordingly, it is desired to improve problems 
Such as those described above. 

In order to Solve these problems, improvement of an acyl 
group and an anlide group has been performed. Recently, the 
1-alkylcyclopropylcarbonylacetanilide-based compound 
disclosed in Japanese Patent Application Laid-Open (JP-A) 
No. 4-218042, the malon di(cyclic amide) coupler disclosed 
in Japanese Patent Application Laid-Open (JP-A) No. 
5-11416, and the like have been proposed as a coupler 
obtained by improving a conventional acylacetanilide and 
derivatives thereof. A dye produced from Such a coupler has 
been improved in respect of hues and molar extinction 
coefficients over conventional dyes. However, the dye is not 
improved Satisfactorily in respect to image Storage Stability. 
In addition, Since the Structure of the coupler has become 
complicated, the manufacturing cost of the coupler has 
become expensive thus causing a problem in that Such a 
coupler is less practical. 

Instead of a conventional coupler which produces an 
aZomethine dye, the indazole-based compound disclosed in 
Great Britain Patent No. 875470 has been proposed as a 
yellow coupler which forms an azo dye having a high 
extinction coefficient However, Since the dye produced by 
the coupler has an essential problem in that an intramolecu 
lar hydrogen bond occurs under neutral condition and the 
absorption peak or band thereby shifts to higher wavelength, 
the dye cannot be used practically. Further, as a yellow 
coupler which forms an azo dye having a high extinction 
coefficient, there has been proposed the compounds dis 
closed in JP-A No. 10-148921. However, there is the prob 
lem that the pKa of this coupler is So high that the coupling 
activity of this coupler is insufficient, and when the pKa is 
lowered in order to improve the coupling activity, the hues 
deteriorate. As a result, this coupler cannot be used practi 
cally. 
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2 
Further, there has been a strong demand for using azo 

dyes, whose molecular extinction coefficient is high and 
which have excellent hues and Storage Stability, not only for 
Silver halide photographic light-sensitive materials, but also 
as a general dye, as well as a dye for images including dyes 
used in inks for inkjet printers. The development of a simple 
method of preparing an azo dye and in particular, a method 
of preparing an azo dye using a coupler have been desired. 

SUMMARY OF THE INVENTION 

In view of the aforementioned facts, it is an object of the 
present invention to provide a Silver halide photographic 
light-sensitive material, which has excellent color reproduc 
ibility and sharpness and Satisfactory light-fastness of color 
images, by including in the light-sensitive material a coupler 
that provides a dye which has excellent hues, which has a 
large molar extinction coefficient, and which can provide 
excellent image Storage Stability. Further, an object of the 
present invention is to provide a simple method of preparing 
an azo dye having a high molecular extinction coefficient 
and excellent hues and Storage Stability, and to provide a 
compound, a dye forming compound, and a dye forming 
coupler which can form an azo dye by a coupling reaction 
with an oxidized p-phenylenediamine derivative. 

The present inventors conducted various experiments and 
found that the aforementioned problems can be solved by 
using a compound which is represented by the following 
formula (I): 

(I) 

wherein Z represents an atomic group that comprises a 
carbon atom and/or a nitrogen atom which, together with 
N-C=C, form a 5- or 6-member aromatic ring; R repre 
Sents a Substituent, and when there are a plurality of R, the 
R can be same or different, and may be coupled to each other 
So as to form a fused ring, m represents an integer of from 
1 to 4, and X represents a carbonyl group, a methylene 
group, or a >C=N-Rn group wherein Rn represents a 
Substituent 

Aspects of the present invention are as follows. 
(1) A silver halide photographic light-sensitive material 
comprising a Support and at least one light-sensitive layer 
formed on the Support, wherein at least one of the light 
Sensitive layers contains at least one of couplers represented 
by following formula (I): 

(I) 

wherein Z represents an atomic group that comprises a 
carbon atom and/or a nitrogen atom which, together with 
N-C=C, form a 5- or 6-member aromatic ring; R repre 
Sents a Substituent, and when there are a plurality of R, the 
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R can be same or different, and may be coupled to each other 
So as to form a fused ring, m represents an integer of from 
1 to 4, and X represents a carbonyl group, a methylene 
group, or a >C=N-Rn group wherein Rn represents a 
Substituent. 

(2) The Silver halide photographic light-sensitive material 
described above, wherein the ring formed by Z and 
N-C=C in the coupler represented by formula (I) is 
Selected from the group consisting of a pyrrole ring, a 
pyrazole ring, an imidazole ring, a 1,2,3-triazole ring, a 
pyridine ring a pyridazine ring a pyrimizine ring, a pyrazine 
ring, an indole ring, an isolindole ring, a benzimidazole ring, 
a quinoline ring, and an isoquinoline ring. 

(3) The Silver halide photographic light-sensitive material 
described above, wherein the coupler represented by the 
formula (I) is at least one of couplers represented by 
following formulas (II), (III), (IV), or (V): 

(II) 

". (xi, 
\ / 
X-O 

(III) 

{y N -" 
\ / 
X-O 

(IV) 

". N ly 
N N1 
\ / 
X-O 

(V) 

| N 

// 
NN \ -" 

\ / 
X-O 

(4) The Silver halide photographic light-sensitive material 
described above, wherein X of the coupler represented by 
formula (I) is a carbonyl group. 

(5) The Silver halide photographic light-sensitive material 
described above, wherein the amount of the coupler con 
tained in the Silver halide photographic light-sensitive mate 
rial ranges from 1x10 mol to 1 mol per 1 mol of silver 
halide. 

(6) The Silver halide photographic light-sensitive material 
described above, wherein the coupler represented by for 
mula (I) is selected from the group consisting of couplers 
represented by formula (III) and couplers represented by 
formula (V). 
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(7) A compound represented by following formula (I): 

(I) 
(R)n 

wherein Z represents an atomic group that comprises a 
carbon atom and/or a nitrogen atom which, together with 
N-C=C, form a 5- or 6-member aromatic ring; R repre 
Sents a Substituent, and when there are a plurality of R, the 
R can be same or different, and may be coupled to each other 
So as to form a fused ring, m represents an integer of from 
1 to 4, and X represents a carbonyl group, a methylene 
group, or a >C=N-Rn group wherein Rn represents a 
Substituent 
(8) A method of preparing an azo dye by using a compound 
represented by following formula (I): 

(I) 
(R)m 

wherein Z represents an atomic group that comprises a 
carbon atom and/or a nitrogen atom which, together with 
N-C=C, form a 5- or 6-member aromatic ring; R repre 
Sents a Substituent, and when there are a plurality of R, the 
R can be same or different, and may be coupled to each other 
So as to form a fused ring, m represents an integer of from 
1 to 4, and X represents a carbonyl group, a methylene 
group, or a >C=N-Rn group wherein Rn represents a 
Substituent 
(9) A method of preparing an azo dye according to claim 8, 
wherein the compound represented by formula (I) and the 
compound represented by following formula (A) are used: 

(A) 
(R0)n 

R1 

us-( )-( o V 
R2 

wherein Ro, R, and R. each independently represent a 
Substituent, and n is 0 or an integer from 1 to 4. 
(10) Use of a compound represented by following formula 
(I) in the preparation of an azo dye: 

(I) 
(R)n 

wherein Z represents an atomic group that comprises a 
carbon atom and/or a nitrogen atom which, together with 
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N-C=C, form a 5- or 6-member aromatic ring; R repre 
Sents a Substituent, and when there are a plurality of R, the 
R can be same or different, and may be coupled to each other 
So as to form a fused ring, m represents an integer of from 
1 to 4, and X represents a carbonyl group, a methylene 
group, or a >C=N-Rn group wherein Rn represents a 
Substituent. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

A detailed description of a compound represented by the 
following formula (I) will be given hereinafter. 

(I) 
(R)m 

In formula (I), Z represents an atomic group that com 
prises a carbon atom and/or a nitrogen atom which, together 
with N-C=C, form a 5- or 6- member aromatic ring; R 
represents a Substituent, and when there are a plurality of R, 
the R can be same or different, and may be coupled to each 
other So as to form a fused ring, m represents an integer of 
from 1 to 4, and X represents a carbonyl group, a methylene 
group, or a >C=N-Rn group wherein Rn represents a 
Substituent. 

In formula (I), examples of the 5- or 6-member aromatic 
ring formed by Z and N-C=C include: a pyrrole ring; a 
pyrazole ring, an imidazole ring, a 1,2,3-triazole ring; a 
pyridine ring, a pyridazine ring; a pyrimidine ring, a pyra 
Zine ring, an indole ring, an isolindole ring; a benzmidazole 
ring, a quinoline ning, an isoquinoline ring; and the like. 

The carbon atom and/or nitrogen atom which are com 
prised of the atomic group represented by Z form a skeleton 
of the 5- or 6-member aromatic ring and may bond to a 
hydrogen atom or a Substituent. In this case, Z comprises the 
hydrogen atom or Substituent as well as the carbon atom 
and/or the nitrogen atom. 

In formula (I), examples of Substituents represented by R 
include: an aliphatic group; an aromatic group; an acyl 
group, an alkoxycarbonyl group; an aryloxycarbonyl group; 
an acylamino group; an alkylthio group; an arylthio group; 
a heterocyclic group; a Sulfonyl group; a halogen atom; a 
nitro group; a nitroSo group; a cyano group; a carboxyl 
group; a hydroxyl group; a Sulfonamide group; an alkoxy 
group, an aryloxy group, an acyloxy group; a carbamoyl 
group, an amino group; a ureide group; a Sulfamoyl group; 
a carbamoylsulfonyl group; a hydrazinyl group; an azo 
group; a Sulfonyloxy group; a carbamoyloxy group; a Sul 
famoyloxy group; a heterocyclic oxy group; a heterocyclic 
thio group; and the like. In a case in which there are a 
plurality of R (in a case in which m is an integer of from 2 
to 4), the R can be same or different, and can be coupled to 
each other So as to form another Saturated or unsaturated 
cyclic ring having 5 to 6 members. These groupS may be 
substituted by a substituent. Examples of the Substituent are 
the groups listed above. 

In formula (I), X represents a carbonyl group, a methylene 
group, or a >C=N-Rn group, and preferably represents a 
carbonyl group. In a case in which X is >C=N-Rn, Rn is 
Selected from the same Substituents as those listed above for 
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6 
R. A preferable example of X is an aliphatic group or an 
aromatic group. 

In formula (I), each of R and Rn, and the methine group 
in a case in which X represents a methylene group, can be 
further substituted by Substituents. Examples of the substitu 
ents include the Same Substituents as those listed above for 
R. 

A more detailed description of the compound which is 
used in the present invention and which is represented by 
formula (I) will be given hereinafter. 
Compounds represented by the following formulas (II), 

(III), (IV), or (V) are examples of a compound which is 
represented by formula (I) and in which a heterocyclic ring 
is a preferable example of the aromatic ring having 5 to 6 
members and formed by Z and N-C=C. 

(II) 

Cyn 
\ / 
X-O 

(III) 
(R)m (y 
N -" 

V / 
X-O 

(IV) 
(R)m 
N ly 
N N1 
\ / 
X-O 

(V) 
(R)m 

\ 
N -" 

\ / 
X-O 

Among the formulas (II), (III), (IV), and (V), X and R 
represent the same Substituents as defined for formula (I). 
Further, m represents an integer of from 1 to 3. 
More specifically, in formulas (II), (III), (IV), and (V), m 

preferably represents an integer of from 1 to 3 in formula 
(II), 1 or 2 in formulas (III) and (IV), and 1 in formula (V). 

In formulas (II) through (V), the compound represented 
by formula (II), (III) or (V) is preferable, and the compound 
represented by formula (III) or (V) is more preferable. 

Specific examples of the Substituent R include: an ali 
phatic group (preferably an alkyl group having 1 to 30 
carbon atoms, an alkenyl group having 2 to 30 carbon atoms, 
an alkynyl group having 2 to 30 carbon atoms, a cycloalkyl 
group having 3 to 30 carbon atoms or a cycloalkenyl group 
having 3 to 30 carbon atoms; for example, a methyl group, 
an ethyl group, an n-propyl group, an isopropyl group, a 
t-butyl group, a cyclohexyl group, or the like); an aromatic 
group (preferably an aryl group having 6 to 30 carbon atoms, 
for example, a Substituted or unsubstituted phenyl group, or 
the like), a halogen atom (fluorine, chlorine, bromine, or the 
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like); a cyano group; an alkoxy group (preferably an alkoxy 
group having 1 to 30 carbon atoms, for example, ethoxy, 
methoxycarbonylmethoxy, carboxypropyl oxy, 
methaneSulfonylethoxy, perfluoropropoxy, or the like); an 
aryloxy group (preferably an aryloxy group having 6 to 30 
carbon atoms, for example, 4-carboxyphenoxy, 4-(4- 
hydroxyphenylsulfonyl) phenoxy, 4-methanesulfonyl-3- 
carboxyphen oxy, 2 - me thane Sulfonyl-4- 
acetylsulfamoylphenoxy, or the like); an acyloxy group 
(preferably an acyloxy group having 1 to 30 carbon atoms, 
for example, acetoxy, benzoyloxy, formyloxy, or the like); a 
Sulfonyloxy group (preferably an alkylsulfonyl group hav 
ing 1 to 30 carbon atoms or an arylsulfonyl group having 6 
to 30 carbon atoms, for example, methaneSulfonyloxy, 
benzenesulfonyloxy, or the like); an acylamino group 
(preferably an acylamino group having from 1 to 30 carbon 
atoms, for example, heptafluorobutyrylamino, 
benzoylamino, or the like); a Sulfonamide group (preferably 
an alkaneSulfonamide group having 1 to 30 carbon atoms or 
an arylsulfonamide group having 6 to 30 carbon atoms, for 
example, methaneSulfonamide, benzeneSulfonamide, or the 
like); an alkoxycarbonyloxy group (preferably an alkoxy 
carbonyloxy group having 2 to 30 carbon atoms, for 
example, ethoxycarbonyloxy, or the like); a carbamoyloxy 
group preferably a carbamoyloxy group having 1 to 30 
carbon atoms, for example, diethylcarbamoyloxy, 
piperidinocarbonyloxy, morpholinocarbonyloxy, or the 
like); an alkylthio group (preferably an alkylthio group 
having 1 to 30 carbon atoms, for example, 
2-carboxyethylthio, or the like); an arylthio group 
(preferably an arylthio group having 6 to 30 carbon atoms, 
for example, 2-octyloxy-5-t-octylphenylthio, 2-(2,4-di-t- 
amylphenoxy) butyrylaminophenylthio, or the like); a het 
erocyclic thio group (preferably a heterocyclic thio group 
having 1 to 30 carbon atoms, for example, 
1-phenyltetrazolylthio, 2-benzimidazolylthio, or the like); a 
heterocyclic oxy group (preferably a heterocyclic oxy group 
having 1 to 30 carbon atoms, for example, 2-pyridyloxy, 
5-nitro-2-pyridyloxy, or the like), a nitrogen-containing het 
erocyclic group having 5 or 6 members (preferably a 
nitrogen-containing heterocyclic group having 5 or 6 mem 
bers and containing 1 to 30 carbon atoms, and more 
preferably, a heterocyclic group having, as the ring forming 
atoms, at least one nitrogen atom, as well as atoms Selected 
from the group consisting of nitrogen atoms, oxygen atoms, 
Sulfur atoms, and carbon atoms, for example, 1-imidazolyl, 
1-pyrazolyl, 5-chloro-1-tetrazolyl, 1-benzotriazolyl, 
2-phenylcarbamoyl-1-imidazolyl, 5,5-dimethylhydantoin-3- 
yl, 1-benzylhydantoin-3-yl, 5,5-dimethyloxazolidine-2,4- 
dione-3-yl, or the like); an azo group (preferably an arylazo 
group containing from 6 to 30 carbon atoms or a heterocy 
clic azo group containing from 1 to 30 carbon atoms, for 
example, a heterocyclic azo group 4-methoxyphenyl azo, 
4-pivaloylaminophenyl azo, or the like), a carbamoyl group 
(preferably a carbamoyl group having from 1 to 30 carbon 
atoms, for example, a diethylcarbamoyl, a phenylcarbamoyl, 
a morpholinocarbamoyl, and the like), a Sulfamoyl group 
preferably a sulfamoyl group having from 0 to 30 carbon 
atoms, for example, a methylsulfamoyl, a phenylsulfamoyl, 
and the like), and the like. Further, adjacent RS may bond 
together So as to form a ring which ring may be an aliphatic 
ring an aromatic ring, or a heterocyclic ring, and is prefer 
ably a 5- or 6-member ring, for example, a benzene ring, a 
furan ring, a thiophene ring, a cyclopentane ring, or a 
cyclohexane ring. When two RS bond together, they may 
form a methylene dioxy group. The ring formed by two RS 
and the ring formed by Z and N-C=C form a fused ring. 
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8 
Each of R, as well as the ring formed by RS bonding 

together, may be further substituted by a substituent 
(Examples of the Substituent are the above-listed examples 
of the substituents for R.) 

It is preferable that the sum total of the carbon atoms of 
R(s) and Rn is 2 to 50, and more preferably 8 to 45, and even 
more preferably 15 to 40. The number of carbon atoms of 
R(s) and Rn is 1 to 30, preferably 6 to 30, even more 
preferably 8 to 30, and most preferably 10 to 25. 

Preferable groups among these groups are aliphatic 
groups (especially alkyl groups), aromatic groups 
(especially aryl groups), halogen atoms, cyano groups, 
alkoxy groups, aryloxy groups, acyloxy groups, acylamino 
groups, alkoxycarbonyl group, alkylthio groups, carbamoyl 
groups, and Sulfamoyl groups. Further, two RS may bind 
together So as to form a benzene ring. 

Among the compounds represented by formula (I) in the 
present invention, preferable Specific examples are shown 
below. However, the present invention is not limited to these 
examples. 

(1) 
C14H29C 

NC CONH 

(2) 

(3) 

(4) 
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-continued 

(t)C5H1 -C-lis . \ 
N 

y-d 
O 

(t)CsH1 -C-lic S. 
N 

O 

(t)C5H1 -Con S. 
N 

CN 

\ 
NH 

y– I O 
O 

( ) 
n )- 

Y 
N )- 

NHCOC18H37 

N NH 

y-d O 
O 

COEt 

NH 
I 
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(31) 

(32) 

(33) 

(34) 

(35) 
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14 
-continued 

(36) 
CO2C6H33 

(37) 
CH 
/ 

HC-CH O CH 

(38) 

(39) 

HC-C Cl 

In the following explanation, when one of the compounds 
illustrated above as preferable examples is mentioned, it will 
be designated by the above number in parentheses next to 
the coupler or compound, i.e., a coupler or compound 
designated by (x) above will be referred to hereinafter as 
“coupler or compound (x)'. 

Specific Synthesis examples of the compound represented 
by formula (I) are shown below: 

Synthesis Example 1: Synthesis of Compound (1) 

Compound (1) can be Synthesized via the route shown 
below: 

CO2H OC14H29 

NH 
HN1N (B) 

Her y- DCC 
O 

(A) 
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-continued 
C14H29C) 

N 

CONH 2 
N 

1. HBr, 
HN N N 

/ y-d 
O 

(C) 
C14H29C) 

Br -R) C HN N 

y-d 
O 

(E) 

(D) 

He 

A compound (A) (0.35 g) and a compound (B) (0.9 g) 
were dissolved in N,N-dimethylacetoamide (DMAC) (5 ml). 
Into the obtained solution, dicyclohexylcarbonamide (DCC) 
(0.56 g) was added by drops at room temperature. After the 
reaction took place, the precipitated dicyclohexylurea was 
filtered out from the reaction Solution. To the obtained 
filtrated solution was added ethyl acetate (20 ml), and the 
resultant Solution was washed with water. After an organic 
phase was dried by using magnesium Sulfate, ethyl acetate 
was removed, and the residue was purified by column 
chromatography, thus obtaining a compound (C) (0.33 g). 
The compound (C) (0.5 g) was dissolved in tetrahydro 

furan (5 ml), and to the resulting Solution was added a 
compound (D) (0.71 g). The reaction of these compounds 
was carried out for two days at room temperature. After the 
reaction was completed, to the reaction Solution was added 
ethyl acetate (20 ml), and the resultant Solution was washed 
with water. After the organic phase was dried, ethyl acetate 
was removed under reduced pressure, thus obtaining a 
compound (E). 
On the other hand, a 28% methanol Solution of Sodium 

methylate (0.94 g) was added to a dimethylacetoamide 
Solution (5 ml) containing 0.5g of methylcyanoacetate, and 
this mixed solution was stirred for one hour. The resultant 
solution is referred to as (S). 
The aforementioned obtained compound (E) (0.66 g) was 

dissolved in dimethylacetoamide (5 ml). The resultant solu 
tion was slowly added by drops to the solution (S) which 
was in an ice bath. After the reaction was completed, to the 
reaction Solution was added ethyl acetate (20 ml), and the 
resultant mixture was washed with water. After the organic 
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phase was dried, ethyl acetate was removed under reduced 
pressure. To the residue were added methanol (5 ml) and 
water (1 ml), as well as potassium hydroxide (0.1 g). After 
the resultant mixture was left to Stand for one day, to the 
mixture was added ethyl acetate (20 ml), and then hydro 
chloric acid. The resultant mixture was neutralized, and then 
washed with water. After the organic phase was dried, ethyl 
acetate was removed under reduced pressure. To the residue 
was added pyridine (5 ml), and then benzoyl chloride (0.5 
g), and a reaction was carried out at room temperature. After 
the reaction, to the reaction Solution was added ethyl acetate 
(20 ml), and the resultant solution was washed with water. 
After the organic phase was dried, ethyl acetate was 
removed under reduced preSSure, and the residue was puri 
fied by using column chromatography to thereby obtain a 
compound (1) (0.2 g). 
Synthesis Example 2: Synthesis of compound (2) 
A compound (2) can be Synthesized via the route shown 

below: 

C16H33 Cl C16H33 Cl 

f \ NaNO W \ HNO 
NN HPO NS AcOH 

NH2 Ac2O 

H H 

F G 

C16H33 C C16H33 Cl 

W \ PhCN f \ CICOOPh 
N reflux NN base 

so 
NO H 

H I 

C16H33 Cl C16H33 Cl 

f \ Zn f \ O 
N N 

N NO N NHOH 

o-s, o-s, 
J K 

C16H33 Cl 

( \ 
YN t 

O 

O 

(2) 

A compound F (10.3 g) was added to 30% HPO (160 
ml), and the resultant Solution was cooled to an internal 
temperature of 5 C. To this Solution, an aqueous Solution of 
Sodium nitrite (which was prepared by dissolving Sodium 
nitrite (4.6 g) in water (20 ml)) was added slowly by drops. 
The resultant Solution was stirred for two hours at room 
temperature. Thereafter, the reaction Solution was neutral 
ized by an aqueous Solution of Sodium hydroxide. The 
product was extracted by using acetonitrile and Salt water. 
After an acetonitrile phase was dried by using magnesium 
Sulfate, magnesium Sulfate was removed by filtration, and 
the Solvent was removed under reduced pressure to thereby 
obtain a compound (G) (9.6 g). 
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The compound (G)(2.05 g) was added to acetic acid (6 
ml), and the resultant Solution was cooled by using frozen 
salt water. To the resultant solution, fuming nitric acid (1.05 
ml) was added slowly by drops while the internal tempera 
ture was maintained at 30° C. or less. Further, acetic 
anhydride (4 ml) was added slowly by drops while the 
internal temperature was maintained at 30° C. or less. After 
this dropwise addition, it was confirmed that the obtained 
Solution had become clear, and the external temperature was 
Set at room temperature (the reaction vessel was taken out 
from the frozen salt water bath). The resultant solution was 
stirred for three hours at room temperature. Thereafter, the 
obtained reaction solution was poured into ice-water. While 
continuing Stirring, the Solution was neutralized by potas 
sium carbonate until the pH of the solution became 7. The 
precipitated crystals were filtrated, thus obtaining a com 
pound (H)(2.03 g). 

The compound (H)(2 g) was added to benzonitrile (4 ml), 
and the resultant mixture was refluxed for two hours at an 
external temperature of 200 C. After the reaction was 
completed, to the resultant mixture were added ethyl acetate 
and water, and the organic phase was extracted, washed with 
water, and dried. Thereafter, the solvent was removed under 
reduced pressure, thus obtaining a compound (I) (1.94 g). 
The compound (I) (1.5 g) was dissolved in N,N- 

dimethylacetoamide (DMAc; 15 ml), and to the resultant 
solution was added NaOMe (0.22 g). Phenyl chloroformate 
(0.70 g) was slowly added thereto by drops. After the 
reaction was carried out for three hours at a temperature of 
50 C., to the resultant mixture were added ethyl acetate and 
water. The organic phase was extracted, washed with water, 
and dried. The Solvent was removed under reduced pressure 
to thereby obtain a compound (J) (1.38 g). 

Zinc powder (180g, 2.75 mol) was suspended in 50% 
ethanol (500 mL), and the compound (J) (1.2 g) was added 
while Stirring vigorously. An ammonium chloride Solution 
was added slowly by drops. After boiling calmed down, a 
Zinc compound was removed by using a glass filter, and the 
filtrated Solution was cooled by a freezing mixture to thereby 
obtain a compound (K) (1.09 g). 
The compound (K)(1.00 g) was dissolved in THF (5 mL), 

and to the resultant Solution was added triphosgene (0.62 g). 
After the resultant mixture was stirred for three hours at 
room temperature, the Solvent was removed to concentrate 
the reaction Solution under reduced preSSure. Ethylacetate 
and water were added, and an organic phase was extracted. 
After the organic phase was washed with water and dried, 
ethylacetate was removed under reduced pressure. The resi 
due was purified by using Silica gel column chromatography 
to thereby obtain a white crystal L (0.67 g) which was the 
compound (2). 

The light-sensitive material of the present invention may 
comprise a Support, and on the Support, at least one layer that 
contains a coupler which is a compound represented by 
formula (I). The coupler is contained in a hydrophilic 
colloidal layer formed of an ordinary gelatin binder. The 
light-sensitive material of the present invention can be 
Structured by applying light-sensitive emulsion layers (i.e., 
light-sensitive layers) which are a blue-sensitive Silver 
halide emulsion layer, a green-Sensitive Silver halide emul 
Sion layer, and a red-sensitive Silver halide emulsion layer, 
one by one, onto the Support, in any arbitrary order. Further, 
instead of one of the aforementioned light-sensitive emul 
Sion layers, an infrared light-sensitive Silver halide emulsion 
layer can be used. A silver halide emulsion which has 
Sensitivity in a wavelength range of the light-sensitive Silver 
halide emulsion layer, and a coupler for forming a dye which 
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18 
has a complementary color relationship with the light Sensed 
by the layer are contained in each of the light-sensitive Silver 
halide emulsion layerS So that color reproduction by using 
the Subtractive color process can be carried out However, a 
Silver halide emulsion and a coupler for forming a dye which 
does not have a complementary color relationship with the 
light Sensed by the emulsion may be used in the same layer. 

In a conventional color light-sensitive material in which 
p-phenylenediamines are used as a color developing agent, 
the compound which is used in the present invention and 
which is represented by formula (I) is mainly useful as a 
yellow or magenta coupler, and is particularly useful as a 
yellow coupler. However, the coupler used in the present 
invention can be contained in any of the light-sensitive 
emulsion layers (preferably, the blue-sensitive silver halide 
emulsion layer or the green-Sensitive Silver halide emulsion 
layer, and more preferably, the blue-Sensitive Silver halide 
emulsion layer). The coupler used in the present invention is 
also useful as a dye forming coupler that provides a dye of 
various hues even in a System using a color developing agent 
other than the aforementioned p-phenylenediamines. 
The amount of the coupler used in the present invention 

which is added to the light-sensitive material preferably 
ranges from 1x10 mol to 1 mol per 1 mol of silver halide, 
and more preferably ranges from 2x10 mol to 3x10' mol 
per 1 mol of silver halide. 
The coupler used in the present invention can be intro 

duced into a light-sensitive material by various known 
dispersion methods. However, an oil droplet-in-water dis 
persion method in which a coupler is dissolved in a high 
boiling point organic Solvent (a low boiling point organic 
solvent can be used in combination therewith) is emulsified 
in an aqueous Solution of gelatin, and then the resultant 
dispersion is added to a Silver halide emulsion is preferably 
used. 
An example of a high boiling point Solvent used in the oil 

droplet-in-water dispersion method is disclosed in U.S. Pat. 
No. 2,322,027. Specific examples of a latex dispersion 
method which is a polymer dispersion method are disclosed 
in U.S. Pat. No. 4,199,363, German Patent (OLS) No. 
2541274, Japanese Patent Application Publication (JP-B) 
No. 53-41091, European Patent Application Nos. 
0727703A1 and 0727704A1, and the like. Further, a disper 
Sion method using an organic Solvent Soluble polymer is 
disclosed in PCT International Publication No. WO88/723. 

Examples of the high boiling point organic Solvents which 
can be used in the oil droplet-in-water dispersion method 
include: phthalate esters (dibutyl phthalate, dioctyl 
phthalate, di-2-ethylhexyl phthalate, and the like), phosphate 
or phosphonate esters (triphenyl phosphate, tricresyl 
phosphate, tri-2-ethylhexyl phosphate, and the like), fatty 
esters (di-2-ethylhexyl Succinate, tributyl citrate, and the 
like), benzoate esters (2-ethylhexyl benzoate, dodecyl 
benzoate, and the like), amides (N,N-diethyldodecane 
amide, N,N-dimethylolein amide, and the like), alcohols or 
phenols (isoStearyl alcohol, 2,4-di-tert-amylphenol, and the 
like), anilines (N,N-dibutyl-2-butoxy-5-tert-octylaniine, and 
the like), chlorinated paraffins, hydrocarbons 
(dodecylbenzene, diisopropylnaphthalene, and the like), car 
boxylic acids (2-(2,4-di-tert-amylphenoxy), butyric acids, 
and the like. Further, as a co-Solvent, an organic Solvent 
whose boiling point is 30° C. or more and 160° C. or less 
(ethyl acetate, butyl acetate, methyl ethyl ketone, 
cyclohexanone, methyl celloSolve acetate, dimethyl 
formamide, or the like) can be used in combination with the 
high boiling point organic Solvent The high boiling point 
organic Solvent is preferably used in a weight ratio of 0 to 
10 times and preferably 0 to 4 times the weight of the 
coupler. 
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The Silver halide photographic light-sensitive material of 
the present invention can contain other conventionally 
known photographic materials or additives. 

For example, as a photographic Support, a transmissive 
Support or a reflective Support can be used. AS the trans 
missive Support, it is preferable to use a transparent film 
Such as a cellulose nitrate film, polyethylene terephthalate 
film, or the like, and a Support in which an information 
recording layer Such as a magnetic layer is provided on a 
polyester formed by 2,6-naphthalene dicarboxylic add 
(NDCA) and ethylene glycol (EG), a polyester formed by 
NDCA and terephthalic acid and EG, or the like. As a 
reflective Support, it is preferable to use a Support which is 
laminated with a plurality of layers formed by water proof 
resin Such as polyethylene or polyester and which contains 
a white pigment Such as titanium oxide or the like in at least 
one of the laminated layers. 

Further, it is preferable for the aforementioned waterproof 
resin layer to contain a fluorescent brightener. Moreover, the 
fluorescent brightener may be dispersed in the hydrophilic 
colloidal layer in the light-sensitive material. AS the fluo 
rescent brightener, preferably, benzoxazole, coumarin, and 
pyrazoline, and derivatives of these compounds can be used, 
and more preferably, benzoxazolyl naphthalene and deriva 
tives thereof, and benzoxazolyl stilbene and derivatives 
thereof can be used. Further, the amount of the fluorescent 
brightener used is not particularly limited, but preferably 
ranges from 1 to 100 mg/m. When the fluorescent bright 
ener is mixed into the waterproof resin layer, the mixture 
ratio of the fluorescent brightener with respect to the water 
proof resin preferably ranges from 0.0005 to 3 wt %, and 
more preferably ranges from 0.001 to 0.5 wt.%. 
As the reflective Support, it is possible to use a Support in 

which a hydrophilic colloidal layer containing a white 
pigment therein is applied to a transmissive Support or to a 
reflective Support Such as described above. 
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Further, the reflective Support may be a Support having a 

Speculator reflective- or a Second-type diffusion reflective 
metal Surface. 

AS Silver halide emulsions used in the present invention, 
a Silver chloride emulsion, a Silver bromide emulsion, a 
silver iodobromide emulsion, a chloro (iodo) bromide 
emulsion, and the like are used. However, from the Stand 
point of rapid processing capability, a Silver chloride emul 
Sion or a chlorobromide emulsion whose silver chloride 
content is at least 95 mol % is preferable. Further, a silver 
halide emulsion whose silver chloride content is at least 98 
mol % is more preferable. Among such silver halide 
emulsions, those having Silver bromide localized phases on 
the Surfaces of Silver chloride particles are particularly 
preferable because high light-sensitivity can be obtained, 
and Stabilization of photographic performance can also be 
improved. 

The reflective Supports, Silver halide emulsions, plural 
types of metal ions which are doped in Silver halide 
particles, Storage Stabilizers or anifoggants of Silver halide 
emulsions, chemical Sensitizing methods (sensitizers), spec 
tral sensitizing methods (spectral sensitizers), cyan, 
magenta, and yellow couplers and the emulsion and disper 
Sion methods thereof, color image Storability modifiers 
(stain inhibitors or fading inhibitors), dye (colored layers), 
types of gelatin, layer Structures of the light-sensitive mate 
rial and pH of the film of the light-sensitive material which 
are described in the publications listed in Table 1 can be 
preferably applied to the present invention. 

TABLE 1. 

Elements 

Reflective support 

Silver halide emulsion 

plural types of metal 
ions 
Storage stabilizer or 
antifoggant 

Chemical sensitizing 
method (chemical 
sensitizer) 
Spectral sensitizing 
method (spectral 
sensitizer) 
Cyan coupler 

Yellow coupler 

Magenta coupler 

Emulsion and 
dispersion method of 
couplers 
Color image 
storability modifier 
(stain inhibitor) 
Fading inhibitor 

Dye (colored layer) 

JP-A No. 7-104448 

ine 3 of 71 col. to line 11 
of 72nd col. 

ine 50 of 39" col. to line 9 
of 70th col. 

ine 10 of 70" col. to line 2 
of 71 col. 
ine 42 of 77 col. to line 41 

JP-A No. 7-77775 JP-A No. 7-301895 

ine 12 of 7 col. to line 19 ine 43 of 35 col. to line 1 ine 40 of 5" col. to line 26 of 
of 12th col. of 44th col. 9th col. 
ine 29 of 72" col. to line 18 ine 36 of 44" col. to line 29 ine 48 of 77" col. to line 28 of 
of 74th col. of 46 col. 80th col. 
ine 19 of 74 col. to line 44 ine 30 of 46 col. to line 5 ine 29 of 80" col. to line 6 of 
of the same col. of 47th col. 81st col. 
ine 9 of 75" col. to line 18 ine 20 of 47" col. to line 29 ine 11 of 18" col. to line 37 of 
of the same col. of the same col. 31' col. (especially mercapto 

heterocyclic ring compound) 
ine 45 of 74 col. to line 6 ine 7 of 47 col. to line 17 ine 9 of 81 col. to 
of 75th col. of the same col. ine 17 of the same col. 

ine 19 of 75" col. to line 45 ine 30 of 47 col. to line 6 ine 21 of 81 col. to line 48 of 
of 76th col. of 49th col. 82nd col 

ine 20 of 12" col. to line 49 ine 50 of 62" col. to line 16 ine 49 of 88" col. to line 16 of 
of 39th col. of the same col. 89th col. 
ine 40 of 87 col. to line 3 ine 17 of 63 col. to line 30 ine 17 of 89 col. to line 30 of 
of 88 col. of the same col. he same col. 
ine 4 of 88 col. to line 18 ine 3 of 63 col. to line 11 ine 34 of 31 col. to line 44 of 
of the same col. of 64th col. 77th col. and line 32 of 88th 

col. to line 46 of the same col. 
ine 35 of 87" col. to line 48 of 
he same col. 

ine 36 of 61 col. to line 49 
of the same col. 

ine 50 of 61 col. to line 49 87" col. to line 48 of 
of 62" col. 

ine 49 o 
88th col. 

line 14 of 7 col. to line 42 line 27 of 9 col. to line 10 of 
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TABLE 1-continued 

Elements JP-A No. 7-104448 

of 78th col. 

JP-A No. 7-77775 

of 19th col. and line 3 of 50th 

22 

JP-A No. 7-301895 

18th col. 
col. to line 14 of 51 col. 

line 42 of 78" col. to line 48 
of the same col. 
line 11 of 39 col. to line 26 
of the same col. 

Types of gelatin 
of the same col. 

Layer structure of 
light-sensitive 
material 
pH of film of light 
sensitive material 
Scanning exposure 

of the same col. 

line 12 of 72" col. to line 28 
of the same col. 
line 6 of 76" col. to line 41 
of 77th col. 50th col. 

Preservative in line 19 of 88 col. to line 22 
developer of 89 col. 

Also useful as cyan, magenta and yellow couplers which 
are used in the present invention are the couplers which are 
disclosed in JP-A Nos. 62-215272 (from line 4 of the upper 
right column on page 91 to line 6 of the upper left column 
on page 121), and 2-33144 (from line 14 of the upper right 
column on page 3 to the last line of the upper left column on 
page 18 and from line 6 of the upper right column on page 
30 to line 11 of the lower right column on page 35), and in 
European Patent Application No. 0355660A2 (lines 15 to 27 
on page 4, line 30 on page 5 to the final line on page 28, lines 
29 to 31 on page 45, and line 23 on page 47 to line 50 on 
page 63). 
AS an anti-bacterial agent or an antimold agent which can 

be used in the present invention, those disclosed in JP-A No. 
63-271247 are useful. As a hydrophilic colloid which is used 
for the light-sensitive emulsion layer which forms the light 
Sensitive material, gelatin is preferable. Especially, a heavy 
metal which is contained in gelatin as impuities Such as iron, 
copper, Zinc, or manganese is preferably 5 ppm or less, and 
more preferably 3 ppm or leSS. 

In addition to print Systems using an ordinary negative 
printer, the light-sensitive material of the present invention 
is also applicable to Scanning exposure Systems using a 
cathode ray tube (CRT). 
AS compared to an exposure device using a laser, a CRT 

exposure device is more simple and more compact, and can 
be manufactured inexpensively. Further, adjustment of the 
light axis and color is easy. 
ACRT which is used for image exposure employs various 

luminophors which emit light in Spectral regions as needed. 
For example, one of red, green, and blue luminophorS is 
used, or two or more are used in combination. The spectral 
region is not limited to the aforementioned red, green, and 
blue, and instead, fluorescent Substance which emits light of 
the yellow, orange, and violet colors, or infrared region may 
be used. In particular, a CRT in which these luminophors are 
used to thereby emit white color light is often used. 

In a case where the light-sensitive material has a plurality 
of light-sensitive layers each having a different spectral 
sensitivity distribution, and the CRT has a fluorescent Sub 
stance which emits light of a plurality of the Spectral regions, 
the light-sensitive material can be exposed to a plurality of 
colors at one time. Namely, a plurality of color image Signals 
can be inputted to the CRT so that light can be emitted from 
the tube Surface. Alternatively, an exposure method 
(Sequential Surface exposure) can be adopted in which an 
image Signal for each color is input to the CRT in a 
sequential order so that the CRT emits light whose wave 
length corresponds to the color of the inputted image Signal 
and the light-Sensitive material is exposed by the light which 

line 15 of 51 col. to line 20 

line 2 of 44 col. to line 35 

line 7 of 49" col. to line 2 of 
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line 13 of 83' col. to line 19 
of the same col. 
line 38 of 31 col. to line 33 of 
32nd col. 

line 49 of 82" col. to line 12 
of 83d col. 

passes through a film which cuts colors other than color of 
the light Generally, this Sequential Surface exposure is 
preferable because it can use a CRT of high resolution thus 
allowing for high quality images. 

In the light-sensitive material of the present invention, it 
is preferable to use a digital Scanning exposure System using 
monochromatic high density light Such as a gas laser, an 
LED (light emitting diode), a semiconductor laser, a second 
harmonic generator (SHG) in which a semiconductor laser 
or a Solid-State laser which uses a Semiconductor laser as an 
excitation light Source and a nonlinear optical crystal are 
used in combination, or the like. In order to make the System 
more compact and less expensive, it is preferable to use a 
Semiconductor laser, or a second harmonic generator (SHG) 
in which a Semiconductor laser or a Solid-State laser and a 
nonlinear optical crystal are used in combination. In 
particular, in order to design an exposure device which is 
compact, inexpensive, has a long life, and has excellent 
Stability, it is preferable to use a Semiconductor laser, and it 
is preferable to use a Semiconductor laser as at least one of 
the exposure light Sources. 

In a case in which Such a light Source for Scanning 
exposure is used, the Spectral Sensitivity peak wavelengths 
of the light-sensitive material of the present invention can be 
arbitrarily Set by the wavelengths of the light Sources used 
for Scanning exposure. In the Second harmonic generator 
(SHG) obtained by using a Solid-state laser using a semi 
conductor laser as the excitation light Source or a Semicon 
ductor and a nonlinear optical crystal in combination, Since 
an oscillation wavelength of the laser can be reduced to 72, 
blue color light and green color light can be obtained. 
Accordingly, the spectral Sensitivity peak wavelengths of the 
light-sensitive material can be set to be in the three ordinary 
wavelength regions of blue, green, and red. 

The exposure time is preferably 10' sec. or less, and 
more preferably 10 sec. or less, wherein the exposure time 
in Such Scanning exposure is defined as the time for exposing 
a pixel when the pixel density is 400 dpi. 

Preferable examples of the Scanning exposure System 
which can be applied to the light-sensitive material of the 
present invention are described in more detail in the publi 
cations listed in above Table 1. 

In order to process the light-sensitive material of the 
present invention, the processing materials and processing 
methods which are disclosed in JP-A Nos. 2-207250 (from 
line 1 of the lower right column on page 26 to line 9 of the 
upper right column on page 34) and 497355 (from line 17 of 
the upper left column on page 5 to line 20 of the lower right 
column on page 18) can be preferably applied. Further, as a 
preservative used for a developer which is employed to 
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process the light-sensitive material of the present invention, 
compounds which are described in the publications listed in 
above Table 1 are preferably used. 

Examples of methods in which the exposed light-sensitive 
material of the present invention is developed include a wet 
developing method Such as a method using a conventional 
developer containing an alkaline agent and developing 
agent, an activator method using an activator Solution Such 
as alkaline Solution which does not contain a developing 
agent and used for developing the light Sensitive material 
containing a developing agent, a heat developing method 
which does not utilize a processing Solution, or the like. 
Especially, the activator method is preferable because con 
trol and handling of the processing Solution which does not 
contain a developing agent is facilitated, and an amount of 
waste Solution which may affect the environment adversely 
is reduced. 

In the activator method, as a developing agent or a 
precursor thereof which is contained in the light-sensitive 
material, hydrazine compounds which are disclosed in JP-A 
Nos. 8-234388, 9-152686, 9-152693, 9-160193, and 
9-211814 are preferable. 
A developing method in which an image amplification 

process (intensification process) using hydrogen peroxide is 
performed is preferably used to process the light-sensitive 
material containing a Small amount of Silver. In particular, it 
is preferable to apply this method to the activator method. 
More Specifically, image forming methods using an activator 
Solution containing hydrogen peroxide and disclosed in 
JP-A Nos. 8-297354 and 9-152695 are preferably employed. 

In the activator method, after the light-sensitive material 
has been processed by using the activator Solution, usually, 
a process for removing Silver is carried out However, in the 
image amplification processing method using a light 
Sensitive material having a Small amount of Silver, the 
process of removing Silver may be omitted, and instead, a 
Simple method Such as a washing-in-water proceSS or a 
Stabilizing process can be applied. Further, in a case in which 
image information is read from the light-sensitive material 
by a Scanner or the like, even when a light-sensitive material 
having a large amount of Silver Such as a light-sensitive 
material for photographing is used, a Silver removal proceSS 
can be omitted. 
AS processing materials Such as the activator Solution, the 

Silver removal Solution (bleaching and/or fixing Solution), 
and the rinsing Solution and Stabilization Solution, and 
processing methods using the materials which are used in 
the present invention, known methods or materials can be 
used. Those disclosed in Research Disclosure, Item No. 
36544 (September 1994), pages 536 to 541, and in JP-A No. 
8-234388 can preferably be used. 

The light-sensitive material of the present invention can 
also preferably be used as a light-sensitive material for an 
advanced photographic System having a magnetic recording 
layer. Further, the light-Sensitive material of the present 
invention can also preferably be applied to a heat 
developing System using a Small amount of water and a 
completely dry System in which a heat-developing proceSS is 
performed without using any water at all. Examples of these 
systems are disclosed in JP-A Nos. 6-35118, 6-17528, 
56-146133, 60-119557, and 1-161236. 

In the present invention, the Silver halide photographic 
light-sensitive material is not only light-sensitive materials 
for forming color images, but also includes light-sensitive 
materials for forming monochrome images including black 
and white images. 
When the coupler of the present invention is applied to a 

color paper, a structure and the other components of the 
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24 
color paper are disclosed in, for example, JP-A-11-7109. In 
particular, the disclosure of paragraphs 0071 through 0087 
of JP-A-11-7109 are incorporated by reference herein. 
When the coupler of the present invention is applied to a 

color negative film, a structure and the other components of 
the color negative film are disclosed in, for example, JP-A- 
11-305396. The disclosure of paragraphs 0115 through 0217 
of JP-A-11-305396 is incorporated by reference herein. 
When the coupler of the present invention is applied to a 

color reversal film, a structure and the other components of 
the color reversal film are disclosed in JP-A-11-84.601. The 
disclosure of paragraphs 0018 through 0021 of JP-A-11 
84601 is incorporated by reference herein. 
The compound represented by formula (I) of the present 

invention is useful not ordy as a dye forming coupler, but 
also as an intermediate which provides an azo dye. The 
obtained azo dye has excellent hues, a high molecular 
extinction coefficient, and good Storage Stability, and is 
useful as a dye for images and as a dyestuff. 
More detailed explanation is given hereinafter. 
The compound represented by formula (I) is useful for 

Synthesizing an azo dye. More specifically, due to the 
coupling reaction between the compound of formula (I) and 
an oxidized p-phenylenediamine derivative, especially an 
oxidized N,N-di-substituted-p-phenylene diamine 
derivative, an azo dye can easily be obtained. In this way, 
there is the advantage that an azo dye can be manufactured 
without going through a diazo coupling reaction which has 
complicated operations and is effected by a diazonium Salt 

Namely, as can be seen from the following formulas, due 
to the compound expressed by general formula (I) and the 
compound expressed by general formula (A), the dye 
expressed by general formula (D) can be obtained easily in 
One proceSS. 

The reaction takes place as follows. First, the hydrogen 
atom is dissociated from the nitrogen atom bonded to the 
X-O- in the compound represented by general formula 
(I), and a coupling reaction takes place between this portion 
and the oxidant which is generated by Oxidizing the com 
pound represented by general formula (A) by an oxidizing 
agent. Thereafter, the X-O portion breaks-off, so that the 
azo dye of general formula (D) is obtained. The present 
reaction is characterized in that the oxidant obtained from 
the compound represented by general formula (A) reacts 
with the nitrogen atom, and that due to this reaction, a 
five-member ring cleaves. The X-O or the X-OH 
bonded to the nitrogen ring included in the ring represented 
by Z breaks off from the nitrogen atom. Due to the X-O 
or the X-OH breaking off from the nitrogen atom, the 
performances of the dye are greatly improved, which is the 
object of the present invention. 

(Ro)n 
R1 

us-() { o V 
R2 

o 
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-continued 
(R0)n 

(I) 
(R)n 

CC (R0)n R1 

- --() { o V 
H R2 

(D) 

Here, in general formula (D), Ro, R, and R2 each 
independently represent a Substituent, and n is 0 or an 
integer from 1 to 4. R, Z and m are the same as those in 
formula (I). 

Examples of the Substituent represented by Ro, R, and R 
are groups which are the examples for R in general formula 
(I). Ro is preferably a substituted or unsubstituted alkyl 
group having from 1 to 30 carbon atoms, a Substituted or 
unsubstituted alkenyl group having from 1 to 30 carbon 
atoms, a Substituted or unsubstituted aryl group having from 
6 to 30 carbon atoms, a substituted or unsubstituted alkoxy 
group having from 1 to 30 carbon atoms, or a halogen atom. 
R and R are preferably a Substituted or unsubstituted alkyl 
group having from 1 to 30 carbon atoms or a Substituted or 
unsubstituted aryl group having from 6 to 30 carbon atoms. 
It is preferable that n is 0 or 1. 
More preferably, Ro is an unsubstituted alkyl group hav 

ing from 1 to 4 carbon atoms, and RandR are a Substituted 
or unsubstituted alkyl group having from 1 to 4 carbon 
atoms. A hydroxyl group and a methaneSulfonylamino group 
are preferable examples of Substituents. 

Especially preferably, Ro is a methyl group, R is an ethyl 
group, and R is a f-methaneSulfonamidoethyl group or a 
B-hydroxyethyl group. 
As will be described in the following Examples, the azo 

dye represented by formula (D) can be easily synthesized by 
dissolving in a Solvent the coupler represented by formula 
(I) and the p-phenylenediamine derivative represented by 
formula (A), and by adding an oxidizing agent to this 
Solution. Examples of the Ro, R, and R in formula (A) are 
the same as the examples of the Ro, R, and R in general 
formula (D). 
Any Solvent that can dissolve the compound represented 

by formula (I) and the compound represented by formula 
(A) can be used regardless of its polarity or non-polarity. 
Examples include chloroform, ethyl acetate, ethanol, N,N- 
dimethylformamide, and the like. The amount of the com 
pound represented by general formula (A) with respect to 
the compound represented by general formula (I) is, in a 
molar ratio, 0.1 to 10, preferably 0.5 to 5, and more 
preferably 0.8 to 1.5. Examples of the base which can be 
used are Sodium carbonate, potassium carbonate, Sodium 
hydrogencarbonate, potassium hydrogencarbonate, Sodium 
hydroxide, potassium hydroxide, and the like. The base is 
used in an amount which is Sufficient to dissociate the 
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compound represented by formula (I). In the case that the 
compound represented by formula (A) is a Salt, the base is 
used in the Sum of the amount described above and an 
amount which is needed to remove a base bonded to the Salt 
Any oxidizing agent can be used in this reaction, and 
examples thereof are perSulfate, manganese dioxide, Silver 
halide, ferric chloride, and the like. The reaction temperature 
is -10 to 100° C., preferably room temperature to 80 C., 
and more preferably room temperature to 50 C. 

The following dyes represented by general formula (D) 
are examples, but the present invention is not to be limited 
to these examples. 

(D-1) 
C14H29C) 

NC CONH 

) { CH -2's 
O N N=N N 

H w 
CH2CH2NHSOCH 

HC 

(D-2) 
C16H33 C 

Y \ CH NN 215 
N NRN N 
H 

CHCH-NHSOCH3 

HC 

(D-3) 
CH3 
/ 
CH O CH 

HC1 
/ \ CH NN 215 
N NEN N 
H 

CHCH-NHSOCH3 

HC 

(D-4) 
EtO 

\ C2H5 
YN NE N 
H 

CHCH-NHSOCH3 

HC 

(D-5) 
C14H29C 

NC CONH 

O 

| \ C2H5 
O N NEN N 

H 
CH2CH2OH 

HC 
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-continued chloroform (60 ml), and water (50 ml) while stirring at room 
(D-6) temperature. After the mixture was stirred for one hour, a 

C16H33 Cl chloroform phase was separated from the mixture, and 
purified by Silica gel chromatography, thus obtaining the 

C2H5 5 following comparative dye (CD-1) which was a yellow 

NS o -)- / aZomethine dye. N NN N 
H 

HC 

CH2CH2OH Comparative coupler (C-1): 
C 

1O CH, O O 
(D-7) | H II H 

CH HC-C-C-C-C-N 
3 li CH 215 

CH O CH 6. O W H1 - NHCOCHO C5H11(t) 
15 A. 

l \ pils ()- OCHs (t)C5H11 
SN NRN N 

CH2CH2OH 

HC 
3 20 Comparative coupler (CD-1): 

(D-8) 
EtO Cl 

CHO O 
| \ CH || | H 
N yar's HC--c-f-c-N 
YN NEN N 25 CH N CH5 
H W 

CH2CH2OH CH NHCOCHO CsH11(t) 

HC 
3 (t)C5H11 

(D-9) 
CH 3O Na 

CH5 CHNHSOCH 
SON OC14H29 

N 
C2H5 2. Preparation of emulsion of the comparative coupler (C-1) 

N NEN N 35 The comparative coupler (C-1) (0.88 g) and tricresyl 
H phosphate (2.6 g) were dissolved in ethyl acetate (10 ml) 

CHCH while heating was carried out (the resultant mixture is 
HC referred to as an “oil phase solution”.) 

C12H25 Separately, gelatin (4.2 g) was added to water (25 ml) at 
(D-10) room temperature, and was Sufficiently Swelled. This mix 

C8H17 ture was then heated to a temperature of 40 C., and was 
/ completely dissolved. To the resultant gelatin aqueous Solu 

CHCH V tion were added a 5% aqueous Solution of Sodium dodecyl 

a temperature of about 40 C. The resultant mixture was 
emulsified by using a homogenizer thus preparing an emul CH2CH2NHSOCH 
SO. 

N C8H17 45 benzene Sulfonate (3 ml) and the oil phase Solution that was 
d \ pils prepared in advance, while the gelatin Solution was kept at 
YN NEN N 
H 

H3CO 50 3. Preparation of light-sensitive material for comparison 
A coating Solution having the following composition was 

Due to the aforementioned excellent characteristics, these prepared by using the emulsion of the obtained comparative 
dyes are useful not only as dyes for a color photographic coupler (C-1). The coating Solution was coated on a poly 
light-sensitive material, but also as dyes for images, inks, ethylene laminated paper having a Subbing layer So as to 
and general dyes. 55 provide the coupler in an amount of 1 mmol/m. Further, 

EXAMPLES gelatin was coated on this layer to an amount of 2 g/m, thus 
preparing a Sample 201 as a light-sensitive material for 

A more detailed description of the present invention will compari parSon. 
be given hereinafter with reference to Examples. However, 
the present invention is not limited to these Examples. 60 
Comparative Example 1 
1. Preparation of comparative dye (CD-1) (Composition of coating solution) 
A Solution in which ammonium perSulfate (1.45 g) was 

dissolved in water (10 ml) was gradually added to a mixture emulsion: silver chlorobromide (Br 30 mol %) 13 g SSO 9. y 10% aqueous solution of gelatin 28 g 
of the following comparative coupler (C-1) (0.85 g), 65 emulsion of comparative coupler (C-1) 22 g 
N-ethyl-N-(B-methanesulfonamidoethyl)-3-methyl-4- water 37 m 

aminoaniline Sulfate) (0.80 g), Sodium carbonate (3.75 g), 
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-continued 

(Composition of coating solution) 

4% aqueous solution of sodium 1-hydroxy-3,5- 
dichloro-s-triazine 

Examples 1 to 4 
1. Preparation of dyes (D-1) to (D-4) 
The following dyes D-1 (using coupler (1)), D-2 (using 

coupler (2)), D-3 (using coupler (37)), and D-4 (using 
coupler (38)), which are azomethine dyes, were Synthesized 
in the same manner as in Comparative Example 1 except that 
the comparative coupler (C-1) was replaced by each of the 
exemplified couplers (1), (2), (37), and (38), in the “1. 
Preparation of the comparative dye (CD-1)” in Comparative 
Example 1. 

(D-1) 
C14H29C) 

NC CONH 

O 
CH RS A 215 

O N NEN N 
H 

CHNHSOCH 

HC 

(D-2) 
C16H33 C 

l \ C2H5 
n o NEN N 

CHNHSOCH 

HC 

(D-3) 
CH 
M 
CH O CH 

HC1 
d \ C2H5 
n o NEN N 

CHNHSOCH 

HC 

(D-4) 
EtO 

Y \ CH Ry, yar's 
N NEN N 
H V 

CHNHSOCH 

HC 

2. Preparation of emulsions of couplers (1), (2), (37) and 
38 

( Pulsion of the couplers were prepared in the same 
manner as in Comparative Example 1 except that the com 
parative coupler (C-1) was replaced by the couplers (1), (2), 
(37), and (38) exemplified in the present invention, in the “2. 
Preparation of emulsion of the comparative coupler (C-1)” 
in Comparative Example 1. 
3. Preparation of light-sensitive materials of the present 
invention 
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A Sample 202 (using coupler (1)), a Sample 203 (using 

coupler (2)), a Sample 204 (using coupler (37)), and a sample 
205 (using coupler (38)) as light-sensitive materials of the 
present invention were prepared in the same manner as in 
Comparative Example 1 except that the emulsion of the 
comparative coupler (C-1) was replaced by the emulsions of 
the exemplified couplers (1), (2), (37), and (38), in the “3. 
Preparation of light-sensitive material for comparison” in 
Comparative Example 1. 

Measurement of molar extinction coefficient 
Molar extinction coefficients of the comparative dye 

(CD-1), and the dyes (D-1) to (D4) which were obtained in 
the above-described Comparative Example and Examples 
were measured as follows: 

For each of the comparative dye (CD-1) and the dyes 
(D-1) to (D-4), 1.5 mg of the dye was measured and charged 
into a 100 ml messflask. Ethyl acetate (100 ml) was added 
to the content of the flask and the content was dissolved. The 
resultant Solution was diluted with ethyl acetate thus pre 
paring Sample Solutions 101 (using the comparative dye 
(CD-1)), 102 (using the dye (D-1)), 103 (using the dye 
(D-2)), 104 (using the dye (D-3)), and 105 (using the dye 
(D-4). 

For each of the obtained sample solutions 101 to 105, the 
Sample Solution was charged into a quartz cell having a 
thickness of 1 cm, and a visible absorption spectrum was 
measured by an ultraViolet and Visible spectrophotometer 
(manufactured by Shimazu Corp.), and a molar extinction 
coefficient was calculated. Molar extinction coefficients are 
shown in following Table 2. 

TABLE 2 

Sample Type of Type of Molar extinction 
solution No. coupler dye coefficient 

Comp. 101 Comparative CD-1 1.65 x 10 
Example 1 Coupler (C-1) 
Example 1 102 Coupler (1) D-1 2.18 x 10 
Example 2 103 Coupler (2) D-2 2.34 x 10 
Example 3 104 Coupler (37) D-3 2.36 x 10 
Example 4 105 Coupler (38) D-4 2.44 x 10 

From the results of Table 2, it can be seen that the molar 
extinction coefficient of each of the dyes obtained from the 
couplers in the present invention was large as compared to 
that of the dye obtained from the comparative coupler. Due 
to the above fact, the light-sensitive material of the present 
invention can provide the Same density as a conventional 
light-sensitive material even by using a thinner layer. This 
means that color reproducibility and Sharpness of the 
obtained image of the Silver halide photographic light 
Sensitive material of the present invention can be improved. 
Color image light-fastness evaluation test 
A color image light-fastneSS evaluation test was carried 

out on each of the samples 201 to 205 which were obtained 
in the above-described Comparative Example and 
Examples. 

First, each Sample was wedge-exposed through irradiation 
of white light thereon, and a color developing process was 
performed by following the processing Steps listed below. 
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Processing steps 

Step Temperature Processing time 

Color development 35° C. 3 min. 
Bleaching and/or fixing 30 to 36° C. 45 sec. 
Stabilization (1) 30 to 37° C. 20 sec. 
Stabilization (2) 30 to 37° C. 20 sec. 
Stabilization (3) 30 to 37° C. 20 sec. 
Drying 7O to 85°C. 60 sec. 

The Steps of color development, bleaching and/or fixing, 
stabilization (1), stabilization (2), and stabilization (3) were 
performed by immersing each Sample into each of the 
processing Solutions described below under the aforemen 
tioned conditions. 

(Color developer in color-developing process) 

water 800 ml 
ethylenediaminetetraacetic acid 2.0 g 
triethanolamine 8.0 g 
sodium chloride 1.4 g 
potassium bromide 0.6 g. 
potassium carbonate 25 g 
N-ethyl-N-(B-methanesulfonamidoethyl)-3-methyl-4- 5.0 g 
aminoaniline sulfate 
N,N-diethylhydroxylamine 4.2 g 
5,6-dihydroxybenzene-1,2,4-trisulfonate 0.3 g 
fluorescent brightener WHITEX 4 (manufactured by 2.0 g 
Sumitomo Chemical Co., Ltd.) 

The mixture having the aforementioned composition was 
diluted with water Such that the amount of the diluted 
Solution was 1000 ml. This solution was used as the color 
developer. The obtained color developer had a pH of 10.25 
(at a temperature of 25 C.). 

(Bleaching and/or fixing solution in bleaching and/or fixing process) 

water 400 ml 
aqueous solution of ammonium thiosulfate (700 g/liter) 100 ml 
sodium sulfite 18 g 
iron (III) ammonium ethylenediaminetetraacetate 55 g 
disodium ethylenediaminetetraacetate 3 g 
acetate 8 g 

The resultant mixture having the aforementioned composi 
tion was diluted with water Such that the amount of the 
diluted Solution was 1000 ml. This solution was as the 
bleaching and/or fixing Solution. The obtained bleaching 
and/or fixation solution had a pH of 5.5 (at a temperature of 
25° C). 

(Stabilization solution in stabilization steps (1) to (3) 

formalin (37%) 0.1 g 
formalin sulfite adduct 0.7 g 
5-chloro-2-methyl-4-isothiazoline-3-one 0.02 g 
2-methyl-4-isothiazoline-3-one 0.01 g 
copper sulfate 0.005 g 

The resultant mixture having the aforementioned composi 
tion was diluted with water Such that the amount of the 
diluted Solution was 1000 ml. This solution was used as the 
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stabilization Solution. The obtained stabilization Solution 
had a pH of 4.0 (at a temperature of 25 C.). 
A fading test was performed on each of the Samples 201 

to 205, for which the color developing process had been 
completed, under the conditions that each Sample was Sub 
jected to irradiation over a period of 14 days (wherein the 
irradiation was intermittent with light being irradiated for 5 
hours and then not being irradiated for 1 hour) by using an 
“Xe” light source of 100,000 Lux. 
The density of the formed color of each sample before and 

after the fading test was measured by a TCD-type densito 
meter (manufactured by Fuji Photo Film Co., Ltd.). The ratio 
(a residue ratio: %) of the density of the formed color after 
the fading test to the density of the formed color before the 
fading test was calculated, and the result was used as the 
evaluation index of color image light-fastness. Results are 
shown in Table 3. 

TABLE 3 

Sample No. of 
light-sensitive Type of Residue 
material coupler Type of dye Rate (%) 

Comp. 2O1 Comparative CD-1 45 
Example 1 Coupler (C-1) 
Example 1 202 Coupler (1) D-1 68 
Example 2 203 Coupler (2) D-2 73 
Example 3 204 Coupler (37) D-3 55 
Example 4 205 Coupler (38) D-4 64 

AS can be seen from Table 3, the light-sensitive materials 
of the present invention have excellent light-fastness. 
Comparative Example 2 
A Sample 301 as a light-sensitive material was prepared in 

the same manner as in Comparative Example 1 except that, 
in the emulsion, instead of the silver chlorobromide (Br 30 
mol %), an equivalent weight amount of a silver chlorobro 
mide (cubic particles whose base was the Silver chloride and 
at portions of the surfaces of which 0.3 mol % silver bromide 
existed locally, average particle size: 0.7 um; endowed with 
Spectral Sensitivity due to the addition of Sensitizing dyes A, 
B and Ceach in an amount of 1.4x10" mol per mol of silver 
halide) was used. 

(Sensitizing dye A) 

S S 

X-CH={ 
Cl 

st st 
SO SOHN(CHs), 

(Sensitizing dye B) 

S S 

X-CH={ 
Cl C 

s". s". 
SO SOHN(C2H5)3 
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-continued 
(Sensitizing dye C) 

S S 

X- CH={ 
Br Br 

s". s". 
SO SOHN(CHs), 

Examples 5-8 

Samples 302-305 were prepared in the same manner as in 
Comparative Example 2 except that, in the emulsion of the 
coupler, instead of the comparative coupler (C-1), the cou 
pler (2), (9), (31) or (37) was used, respectively. 

The color image fastneSS evaluation test was carried out 
as follows. Each of the light-sensitive materials was wedge 
exposed by white light and Selected to the following pro 
CCSSCS. 

Process Temperature Processing Time 

Color development 38.5° C. 45 seconds 
Bleaching-fixing 30-36 C. 45 seconds 
Stabilizing 30-37 C. 20 seconds 
Stabilizing 30-37 C. 20 seconds 
Stabilizing 30-37 C. 20 seconds 
Drying 70-85 C. 60 seconds 

In the processes of color developing, bleaching-fixing, 
stabilizing 0, stabilizing 2, and stabilizing 3, processing was 
carried out by immersing the light-sensitive material in the 
corresponding processing Solution as follows in accordance 
with the above-described conditions. 

(Color Developing Solution in Color Developing Process) 

water 800 ml 
dimethylpolysiloxane-based surfactant 0.1 g 
(silicone KF351A manufactured by 
Shinetsu Chemical Co., Ltd.) 
triethanolamine 11.6 g. 
ethylenediaminetetraacetic acid 4.0 g 
sodium 4,5-dihydroxybenzene-1,3- 0.5 g. 
disulfonate 
potassium chloride 10.0 g 
potassium bromide 0.040 g 
triazinylaminostilbene-based 2.5 g. 
fluorescent whitening agent 
(Hakkor FWA-SF, manufactured 
by Showa Chemical Industry Co. Ltd.) 
sodium sulfite 0.1 g 
disodium-N,N-bis(sulfonateethyl)hy- 8.5 g. 
droxylamine 
monohydrate of N-ethyl-N-(B-methanesulfonamidoethyl)- 5.0 g 
3-methyl-4-aminoaniline 3/2 sulfate 
potassium carbonate 26.3 g 
add water until volume reaches 1000 ml 
pH (adjusted at 25 C. by potassium 10.15 
hydroxide and sulfuric acid 
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(Bleaching-Fixing Solution in Bleaching-Fixing Process) 

water 800 ml 

iron (III) ammonium 47.0 g 
ethylenediaminetetraacetate 
ethylenediaminetetraacetic acid 1.4 g 
m-carboxymethybenzenesulfinic acid 8.3 g 
nitric acid (67%) 16.5 g. 
imidazole 14.6 g. 
ammonium thiosulfate (750 g/liter) 107 m 
ammonium sulfite 16.0 g 
potassium metabisulfite 23.1 g 
add water until volume reaches 1000 ml 
pH (adjusted at 25 C. by acetic acid 6.O 
and ammonia) 

(Stabilizing Solutions in Stabilizing Process O through (3)) 

sodium isocyanurate chloride 0.02 g 
deionized water (conductivity 5 us/cm or less) 1000 ml 
pH 6.5 

The respective Samples obtained in tis way were irradi 
ated for 14 days (intermittent irradiation with 5 hours of 
irradiation followed by one hour of darkness) by using a 
100,000 Lux Xe light source. 
The color formed density of each sample before and after 

the intermittent irradiation was carried out was measured by 
using a TCD densitometer manufactured by Fuji Photo Film 
Co., Ltd.. The ratio of the color formed density after the 
irradiation to the color formed density before the irradiation 
(ie., the remaining ratio which is expressed as a percentage) 
was calculated, and was used as an indeX for evaluating the 
color image fastness. The results are shown in following 
Table 4. 

TABLE 4 

Sample Remaining 
No. Coupler Ratio Notes 

Comp. 3O1 Comparative 45 Comparative 
Example 2 coupler (C-1) example 
Example 5 302 Coupler (2) 72 Present invention 
Example 6 303 Coupler (9) 65 Present invention 
Example 7 304 Coupler (31) 60 Present invention 
Example 8 305 Coupler (37) 58 Present invention 

As is clear from Table 4, even if the types of emulsions or 
processing factors are varied, the Samples 302 through 305 
using the couplers of the present invention exhibit excellent 
light fastness. 

Example 9 
A light-sensitive material was prepared which was the 

same as Sample 404 of Example 4 of JP-A-11-282108, 
except that the yellow coupler ExY in the first layer of 
Sample 404 was replaced, in an equivalent molar amount, 
with coupler (1) of the present invention. This light-sensitive 
material was Subjected to exposure and developing proceSS 
ing in accordance with the methods described in Example 4 
of JP-A-11-282108. The light-sensitive material was then 
evaluated in accordance with the methods described in the 
Examples of the present application, and results Similar to 
those of Example 1 of the present application were achieved. 

Example 10 
A light-sensitive material was prepared which was the 

same as Sample 101 in JP-A-11-305396 except that ExY-2 
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and ExY-3 in the thirteenth layer and the fourteenth layer 
were both replaced, in equivalent molar amounts, with 
coupler (1) of the present invention. This light-sensitive 
material was exposed and Subjected to developing proceSS 
ing in accordance with the methods described in Example 1 
of JP-A-11-305396. The light-sensitive material was then 
evaluated in accordance with the methods described in the 
Examples of the present application, and results similar to 
those of Example 1 of the present application were achieved. 

Example 11 
A light-sensitive material was prepared which was the 

same as Sample 107 in Example 1 of JP-A-11-84.601, except 
that the couplers C-5, C-6 and C-10 of the thirteenth layer 
and the fourteenth layer and the couplers C-6 and C-10 of 
the fifteenth layer were replaced, in equivalent molar 
amounts, with coupler (1) of the present invention. This 
light-sensitive material was exposed and Subjected to devel 
oping processing in accordance with the methods described 
in Example 1 of JP-A-11-84.601. The light-sensitive material 
was then evaluated in accordance with the methods 
described in the Examples of the present application, and 
results similar to those of Example 1 of the present appli 
cation were achieved. 
What is claimed is: 
1. A Silver halide photographic light-sensitive material 

comprising a Support and at least one light-sensitive layer 
formed on the Support, wherein at least one of Said light 
Sensitive layerS contains at least one of couplers represented 
by following formula (I): 

(I) 

wherein Z represents an atomic group that comprises a 
carbon atom and/or a nitrogen atom which, together with 
N-C=C, form a 5- or 6-member aromatic ring; R repre 
Sents a Substituent, and when there are a plurality of R, the 
R can be same or different, and may be coupled to each other 
So as to form a fused ring, m represents an integer of from 
1 to 4, and X represents a carbonyl group, a methylene 
group, or a >C=N-Rn group wherein Rn represents a 
Substituent. 

2. A Silver halide photographic light-sensitive material 
according to claim 1, wherein the ring formed by Z and 
N-C=C in the coupler represented by formula (I) is 
Selected from the group consisting of a pyrrole ring, a 
pyrazole ring, an imidazole ring, a 1,2,3-triazole ring, a 
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pyridine ring, a pyridazine ring, a pyrimizine ring, a pyra 
Zine ning, an indole ring, an isolindole ring, a benzimidazole 
ring, a quinoline ring, and an isoquinoline ring. 

3. A Silver halide photographic light-sensitive material 
according to claim 1, wherein the coupler represented by 
said formula (I) is at least one of couplers represented by 
following formulas (II), (III), (IV), or (V): 

(II) 

(y 
N -" 
V f 
X- O 

(III) 
(R)n 

fy NN - H 
N N 
V A. 
X- O 

(IV) 

N y > -t. 
W f 
X- O 

(V) 

N 
f ty 
N N 
W A. 
X- O 

4. A Silver halide photographic light-sensitive material 
according to claim 1, wherein X of the coupler represented 
by formula (I) is a carbonyl group. 

5. A Silver halide photographic light-sensitive material 
according to claim 1, wherein the amount of the coupler 
contained in the Silver halide photographic light-sensitive 
material ranges from 1x10 mol to 1 molper 1 mol of silver 
halide. 

6. A Silver halide photographic light-sensitive material 
according to claim 3, wherein the coupler represented by 
formula (I) is selected from the group consisting of couplers 
represented by formula (III) and couplers represented by 
formula (V). 


